INTRODUCTION
============

Percutaneous endoscopic gastrostomy tube placement is a commonly used procedure to improve the nutritional state and rehabilitation capability of patients with central nervous system disorders[@B2],[@B4],[@B5],[@B7],[@B8],[@B10],[@B18],[@B19]. It has a very low complication rate which, in most cases, is related to shunt infection occurring a few days or weeks after the procedure, and the procedure has been accepted as being safe[@B6],[@B11],[@B15],[@B16]. There have been few reports of mechanical failure of the ventviculoperitoneal (VP) shunt after percutaneous endoscopic gastrostomy (PEG) tube insertion without shunt infection. The authors report a unique patient who had developed shunt malfunction immediately after PEG tube placement without any signs of shunt infection.

CASE REPORT
===========

A 50-year-old male underwent a decompressive craniectomy and evacuation of intracranial hematoma because of his subdural hematoma and severe cerebral edema, caused by a motor vehicle accident. After a month, he developed hydrocephalus and required a VP shunt. His right Kocher\'s point was used for ventricular entry, and the peritoneal catheter was placed through a paramedian subcostal incision. He was transferred to the rehabilitation department and had been in a semicomatous state for 8 months.

A percutaneous endoscopic gastrostomy tube was placed six months after the VP shunt by a senior gastroenterologist who had more than 10 years of endoscopic experiences. The tube was introduced into the stomach through the epigastrium with a standard endoscopic pull-through technique. As usual, the patient received prophylactic antibiotics, and the procedure was performed with special attention and using a gentle technique so as not to interrupt the intraperitoneal shunt catheter.

After a few hours, the scalp covering the surgical defect of his skull, which had been made by decompressive craniectomy, began to swell up. On the next day, it became worse and we took a brain CT scan which showed severely enlarged intracranial ventricles ([Fig. 1](#F1){ref-type="fig"}).

He had no fever or leukocytosis. Furthermore, no red blood cells or white blood cells were found in his cerebrospinal fluid. Skull X-rays were taken to confirm that the valve setting of the VP shunt had not been changed. The postprocedural abdominal film showed no gastrointestinal complications such as pneumoperitoneum or ileus, but kinking in the intraperitoneal shunt catheter was observed compared to the catheter being smooth before the procedure ([Fig. 2](#F2){ref-type="fig"}). The patient underwent a distal shunt catheter revision. We made a small incision in the subcostal area and pulled out the intraperitoneal catheter. The externalized catheter was carefully observed and no obstruction or disconnection was found. After we confirmed the adequate CSF drainage of the catheter, we put it into his peritoneal cavity again. Postoperatively, the swollen scalp depressed down and the sizes of the intracranial ventricles normalized in the follow-up CT scan. After a few days of close observation, the patient was transferred to the rehabilitation department.

DISCUSSION
==========

Percutaneous endoscopic gastrostomy tube insertion is performed in patients who have difficulty with swallowing or problems with mentality. Sometimes these patients already have had a VP shunt inserted. Because shunt malfunction can cause severe complications to the patient, it is important to know if the PEG tube placement is safe for patients with a VP shunt. There have been eight published papers supporting the safety of PEG tube placement in patients with a VP shunt[@B1],[@B6],[@B11],[@B12],[@B14],[@B15],[@B16],[@B17]. It has thus been accepted as a safe procedure because it does not increase the infection rate of VP shunt. In the 126 cases reported in the eight articles, all the complicated cases were related to shunt infection and there were no cases with a simple mechanical failure of the VP shunt without shunt infection. Our case is quite different from those cases in terms of the occurrence time and the presence of infection.

To our knowledge, this is the first reported case of acute VP shunt malfunction after PEG tube placement without any signs of shunt infection. However, in the case of percutaneous fluoroscopic gastrostomy, which is technically similar to PEG tube placement, one case was reported in 2006. Jea et al.[@B9] reported a 68-year-old woman who developed massive pneumocephalus caused by the inflation of gas into the peritoneum during fluoroscopic gastrostomy tube placement. The patient was treated nonoperatively. In 2002, Chan et al.[@B3] reported a 70-year-old male whose peritoneal catheter extruded through a removed gastrostomy scar which happened two years after PEG tube removal. In addition, in 2013, Niewiadomski et al.[@B13] reported a case of a 54-year-old female whose intraperitoneal catheter of VP shunt penetrated into her stomach 3 months following the PEG insertion. Those two cases were not related to shunt infection, but they were different from our case in terms of the occurrence time.

The authors think that the intraperitoneal shunt catheter was mobilized or forced to make a kink by the movement of the stomach, the small bowel or the omentum during the procedure and that it eventually caused obstruction of the shunt catheter and acute aggravation of the hydrocephalus. Though the patient was in a semicomatous state which made it difficult to detect the early neurological symptoms of hydrocephalus, he had a surgical skull defect, so we could find out the problem immediately and took steps to make the patient better.

Therefore, although PEG tube placement has been accepted as a safe procedure in patients with a VP shunt, clinicians should be aware of the possibility that acute shunt malfunction can occur, even if there is no infection. Furthermore, gastroenterologists who perform the procedure should be careful about the shunt catheter and need to use gentler techniques when the patient has a VP shunt. After the procedure, it is important to monitor not only the patient\'s laboratory data but also the neurological status and postprocedural abdominal X-rays as well.

![A : Baseline brain CT scan obtained three months before the percutaneous endoscopic gastrostomy tube placement. B : CT scan on the day after percutaneous endoscopic gastrostomy tube placement showing marked enlargement of the intracranial ventricles.](jkns-56-361-g001){#F1}

![Simple abdominal film taken before the percutaneous endoscopic gastrostomy tube placement (A) and after the procedure (B). Kinking of the intraperitoneal shunt catheter (arrow) is observed in the postprocedural X-ray.](jkns-56-361-g002){#F2}
